Prolonged moderate-intensity exercise without and with L-carnitine supplementation in patients with MCAD deficiency.
Medium-chain acyl-CoA dehydrogenase deficiency (MCADD) is probably the most common inborn error of fatty acid oxidation (FAO). Routine L-carnitine supplementation in the treatment of MCADD is controversial. To establish the effects of L-carnitine supplementation during prolonged moderate-intensity exercise in MCADD, five patients and three control subjects were studied during 2 hours of moderate-intensity exercise after a 12-hour fast. Patients were studied twice, once with and once without L-carnitine supplementation (50 mg/kg per day). Blood samples were collected before, during and after exercise, and analysed for routine parameters, acylcarnitines and carnitine biosynthesis intermediates. Urine was collected before and after exercise, and analysed for acylcarnitines. All patients were able to complete the exercise test without any apparent clinical or biochemical adverse effects, even without L-carnitine supplementation. A significant rise in plasma free fatty acids and octanoylcarnitine levels during exercise was seen in all patients, indicating a substantial increase in FAO during exercise. Octanoylcarnitine levels in plasma were significantly higher in patients with L-carnitine supplementation, suggesting increased clearance of accumulating acylcarnitines. A statistically significant increase of plasma and urinary free carnitine levels, as well as of plasma gamma-butyrobetaine was seen in MCADD patients without L-carnitine supplementation. These data suggest an increase in carnitine biosynthesis. In conclusion, although L-carnitine supplementation may promote clearance of accumulating acylcarnitines during moderate-intensity exercise, no apparent beneficial effect of this supplementation on clinical and biochemical parameters was observed in MCADD patients. Our results suggest that MCADD patients are able to increase carnitine biosynthesis during exercise to compensate for carnitine losses.